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1.1  INTRODUCTION 
 
The smart home has been a feature of science fiction 
writing for many years but has only become practical since the 
early 20th Century following the widespread introduction of 
electricity into the home, and the rapid advancement of 
information technology. Early remote control devices began to 
emerge in the late 1800s.  
A smart home, or smart house, is a home that 
incorporates advanced automation systems to provide the 
inhabitants with sophisticated monitoring and control over the 
building's functions. For example, a smart home may control 
lighting, temperature, multi-media, security, window and door 
operations, as well as many other functions. 
There has been a significant research and numerous 
approaches for the Home- Duino systems. In Home- Duino 
system base are Bluetooth and Wi-Fi systems by a using cell 
phone. Home automation is the use of one or more computers to 
control basic home functions and features automatically and 
sometimes remotely. An automated home is sometimes called a 
smart home [1]. Bluetooth is a short-range radio technology (or 
wireless technology) aimed at simplifying communications 
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among Internet devices and between devices and the Internet. It 
also aims to simplify data synchronization between Internet 
devices and other computers [2]. 
Wireless communication is the transfer of information 
between two or more points that are not connected by an 
electrical conductor. The term "wireless" came into public use to 
refer to a radio receiver or transceiver (a dual purpose receiver 
and transmitter device), establishing its use in the field of 
wireless telegraphy early on; now the term is used to describe 
modern wireless connections such as in cellular networks and 
wireless broadband [3].  
A domestic problem often occurs in today’s modern era. 
One of them is the electrical waste that happened due to the rapid 
development of technology. Electricity wastage can occur from 
different angles such as light, fan, or a socket that will 
continuously turn “ON” even in the absence of occupants in the 
house. Because of this problem, we are obligated to find a simple 
solution to overcome this wastage and home security, a Home-
Duino is created. Home-Duino is a wireless switch using 
Bluetooth and Internet technology controlled by a Smartphone as 
a remote to control home appliances. 
The Bluetooth system is designed to be low cost and 
scalable allowing the variety of devices to be controlled with 
minimum changes to its core. The communication between the 
cell phone and the Arduino BT board is wireless [4]. It is 
designed to be a stand-alone Arduino BT board connected to the 
home appliances via relays. However, Arduino BT was found to 
be limited to less than 50m in a concreted building and maximum 
of 100m in an open range for wireless communication with the 
cell phone. 
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The Wi-Fi technology, a design and prototype 
implementation of a new home automation system is used as a 
network infrastructure connecting its parts. It proposes a low 
cost, secure, ubiquitously accessible, auto-configurable, remotely 
controlled solution. The system design and architecture were 
discussed, and prototype presents the basic level of home 
appliance control and remote monitoring has been implemented 
[5]. 
Based on the study of Home Automation System (HAS) 
project done by researchers and developers, implemented the 
Bluetooth remote home automation system using Android 
application. They found that the HASs could replace to a low 
voltage activating switches from current electrical switches. The 
implementation of Bluetooth wireless communication in control 
board enable the system communicates with a graphical user 
interface (GUI) on a smartphone without cable and the 
installation become easy way. Bluetooth with globally available 
frequencies of 2400Hz is able to provide connectivity up to 100 
metres at maximum speed of 3Mbps depending on the Bluetooth 
device class [6].  
The Wi-fi system presents design and implementation of 
a low cost yet compact and secure Android smart phone based 
home automation system. This system can be easily 
manufactured on a large scale for mass adoption owing to its 
simplicity and ease of design. Another advantage is that fact that 
application software is based on Android, which today has the 
largest smartphone base. With improvements in technology and 
the fact that Android is free and open-source, cheap Smart 
Phones can be used as the controller in our project, making the 
overall system cost affordable for mass adoption [7]. 
In this project, Home- Duino, a low-cost secure cell 
phone-based with flexible home automation system. Appliances 
at home are connected to the Arduino UNO board with Bluetooth 
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card and Ethernet card. The communication between the cell 
phone and the Arduino Uno board uses Android Application as a 
remote control with Bluetooth and Ethernet as a medium. 
Additional devices can be connected into the system with little 
modifications. Since the cell phone script is written in MIT App 
Inventor 2, it is portable and can run on any Operating System 
platform. 
 
1.2 SYSTEM OVERVIEW 
 
 Figure 1 and Figure 2 shows the block diagram and the 
flow chart of the Home- Duino system. This project consists of 
two communication methods which are wired and wireless. HC-
05 Bluetooth module is microcontroller that communicate with 
the smartphone using wireless. While the electrical appliances 
were connected to the control unit through relay by a wired 
method.  
 
 
Figure 1: Block diagram of Home- Duino: House controller 
using Arduino and Android using Bluetooth. 
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Figure 2: The flow chart operation of Home- Duino 
 
The Android application will transmit and receive 
signals to or from the control unit. The signal that was sent by the 
smartphone will be process by the Arduino to control the 
electrical appliances as it supposed to work.  Besides, the 
Arduino was functioned to convert the analogue signals into 
digital signals that receive from the LM35. After the signals have 
been converted, it will be sent to the smartphone through 
Bluetooth module due to the smartphone that only receives a 
digital signal. At the same time, the other electrical appliances 
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can be controlled by the smartphone and the status of the 
appliances was shown on the Android application. 
 
1.3  HARDWARE ARCHITECTURE 
 
This Home-Duino system consists of two main hardware 
components: the smartphone and the Arduino UNO board. The 
smartphone hosts the MIT App Inventor which enables the user 
to access the home appliances and also the control commands for 
the appliances. This MIT App Inventor communicates with the 
Arduino UNO board and sets up an ad-hoc communication 
protocol between the two devices, which allows controlling the 
behaviour of the Arduino UNO board. 
 
 
 
Figure 3:  Smartphone application for controlling the home 
appliances 
 
The most important feature of our application is to hide 
several processes from the user while allowing some degree of 
interaction with the application. MIT App Inventor 2 is a blocks-
based programming tool that allows everyone, even novices, to 
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start programming and build fully functional apps for Android 
devices. MIT App Inventor 2 had been used to develop Android 
application nowadays. This software is an open source web 
provide by Google. The MIT App Inventor is able to customize 
the application to include a variety of MIT App elements such as 
text boxes, lists and command buttons. Figure 3 and Figure 4 
illustrates some designs of the MIT App Inventor. 
 
 
Figure 4:  The algorithm of MIT App Inverter development. 
 
1.4  RESULTS AND DISCUSSION 
 
This system is designed to control electrical appliances 
by using an application in a smartphone through wireless which 
is Bluetooth. Prototype system as shown in Fig. 5 consists of a 
microcontroller which is Arduino Uno as the main control of the 
system, relays 5V as a switch used to control 240VAC and 
9VDC, LM35 as a temperature sensor used to provide the 
reading for room temperature, and Bluetooth module (HC-05) is 
used to create a wireless communication between microcontroller 
and smartphone. Therefore, this system is controlled by an 
application in an Android smartphone within an available 
distance only. 
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Figure 5:  Hardware Architecture 
 
If choose button Bluetooth, it will open a screen for 
control lamp, fan and also the Air-Cond through the Bluetooth. 
Figure 6 shows the Home-Duino system using Bluetooth in ON 
and OFF condition. If choose button internet, it will open a 
screen for control lamp, fan, and also the Air-cond through the 
internet. Figure 7 shows the Home-Duino system using ethernet 
in ON and OFF condition. 
 
  
(a) (b) 
Figure 6: The Home-Duino system using Bluetooth 
Electronics & Microcontroller Projects for IoT Applications: Series 2 
   ISBN 978-967-2389-02-6 
2019 
 
 
  
(a) (b) 
Figure 7:  The Home-Duino system using Ethernet 
 
1.5  CONCLUSION 
 
 Home- Duino is designed and implemented of a low 
cost, flexible and wireless solution to the home automation. The 
system is secured for access from any user or intruder. Since 
Home- Duino uses Bluetooth and Internet connection to 
communicate between user and Arduino, therefore the user can 
operate their home electrical appliance around their house 
perimeter (by using Bluetooth or the Internet). Besides that being 
used by those who travel long distance journey, this system is 
able to help those disables to turn on and off electrical 
appliances. This system can be used as a testbed for any 
appliances that require on-off switching applications. As a 
conclusion for this project, there is any different usage of this 
system depending on how we design the set of the system. A 
normal Home- Duino system can be very useful if it is used on 
the right path. 
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